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Abstract
Sensory processing abnormalities in autism have largely been described by parent report. This 
study used a multi-method (parent-report and measurement), multi-trait (tactile sensitivity and 
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attention) design to evaluate somatosensory processing in ASD. Results showed multiple 
significant within-method (e.g., parent report of different traits)/cross-trait (e.g., attention and 
tactile sensitivity) correlations, suggesting that parent-reported tactile sensory dysfunction and 
performance-based tactile sensitivity describe different behavioral phenomena. Additionally, both 
parent-reported tactile functioning and performance-based tactile sensitivity measures were 
significantly associated with measures of attention. Findings suggest that sensory (tactile) 
processing abnormalities in ASD are multifaceted, and may partially reflect a more global deficit 
in behavioral regulation (including attention). Challenges of relying solely on parent-report to 
describe sensory difficulties faced by children/families with ASD are also highlighted.
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Autism; Sensory processing; Attention; Vibrotactile; Somatosensory
Introduction
Abnormalities in sensory processing cause substantial functional impairment for children 
with autism and their families, and are a common symptom of the disorder, with up to 88 % 
of parents endorsing some alterations in sensory processing for their child with autism 
spectrum disorder (ASD: Tomchek and Dunn 2007; Hilton et al. 2001; Rogers and Ozonoff 
2005). These sensory abnormalities are so prevalent that “hypo- or hyper-reactivity to 
sensory input” was added to the diagnostic criteria of ASD in DSM-5 (American Psychiatric 
Association 2013). Such abnormalities include both hyper-responsivity to sounds (e.g., fire 
alarms), textures (e.g., food selectivity), and sights (e.g., sunlight), as well as hypo-
responsivity to the same stimuli and other sensations (e.g., pain). While hypo-responsive 
reactions are concerning to parents, hyper-responsivity often generates greater distress, as 
tantrums, self-injury, and participation-limiting behavioral avoidance are often triggered by, 
and attributed to, hyper-responsive abnormalities in sensory processing.
Given the impact of abnormal sensory processing in ASD, there is a growing body of 
research examining its neurobehavioral basis. That said, there are two considerable 
challenges and limitations to the majority of research published to date in this area. First, 
although it is known that the behavioral response to sensory stimuli in ASD is altered, it has 
been challenging to define the mechanism by which this alteration in sensory-driven 
behavior occurs, and the general assumption is that the deficit leading to the abnormal 
sensory functioning lies in the sensory system. Deficits in other systems, however, including 
cognitive systems (e.g., attention), warrant further exploration, as it is likely that multiple 
related processes lead to the clinical symptom of abnormal sensory processing reported in 
ASD. For example, consider the child with ASD who cannot ignore a shirt tag. It may be 
that for this child, the primary sensory representation to a tag is atypical, making the tag feel 
scratchier, or it may be that the child feels the tag typically, but processes it (or attends to it) 
differently. Alternatively, the child may feel and process the tag typically, but react 
differently (behaviorally). Most likely, there is some overlap among these processes that has 
yet to be delineated.
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A second, and equally concerning, limiting factor in the present understanding of abnormal 
sensory processing in ASD is that until recently (Holden et al. 2012; Puts et al. 2014), 
reports of sensory processing in ASD have largely been solely reliant on parent report. 
Although it may be difficult for children with ASD to describe their sensory experience, 
objective methods other than parent-report should be considered (as parent-report can only 
describe the behavioral manifestation assumed to be related to the sensory experience).
Performance-Based Measurement of Sensory Processing in ASD
Given this gap in the literature, objective methodologies (i.e., the measurement of tactile 
thresholds after controlled trial-based tactile stimulation) have been developed to attempt to 
better quantify sensory processing abnormalities in children with ASD (Holden et al. 2012). 
Using these techniques, consistent abnormalities in basic tactile detection and thresholds, 
and difficulties with tactile adaptation (i.e., the ability to adjust one’s sense based upon prior 
sensory experiences) have been identified for individuals with ASD (Puts et al. 2014). While 
for typically developing (TD) individuals the presence of an adapting stimulus is thought to 
reduce the perceived intensity of subsequent stimuli through alterations in neuronal firing 
(Simons et al. 2005); this effect is not consistently observed in individuals with ASD. 
Specifically, amplitude discrimination (i.e., the ability to identify which stimulus is stronger) 
and detection threshold (i.e., the minimum stimulus that can be perceived) in TD adults and 
children worsens with presentation of an adapting stimulus; this effect is not observed in 
adults and children with ASD (Tommerdahl et al. 2007; Puts et al. 2014). As there are close 
links between these tasks and cortical mechanisms (Tommerdahl et al. 2010), this initial 
work has begun to allow associations between altered tactile performance in children with 
ASD and the mechanisms (related to the inhibitory neurotransmitter GABA) that underlie it. 
Specifically, abnormal tactile sensation has been shown in children with ASD (Puts et al. 
2014) in tasks that have been closely linked to inhibitory function (Tannan et al. 2007; 
Tommerdahl et al. 2010), suggesting that altered GABAergic inhibition could underlie 
altered tactile sensation. Puts et al. 2011 shows an association between brain GABA levels 
and tactile discrimination, with participants with higher GABA showing better performance. 
In autism, several studies (Gaetz et al. 2014, Rojas et al. 2014) show reduced GABA levels 
in sensory regions in children with ASD. While the relationship between GABA and tactile 
sensitivity needs further exploration, given the strong link between GABA and tactile 
sensation, it is likely that alterations in the GABAergic system at least partially contribute to 
altered tactile sensation in ASD.
In addition, investigation of the somatosensory (not parent-observed) response/tactile 
sensitivity could partially explain functional differences in behavior (i.e., while most 
children habituate to tags in their shirts, children with ASD may not be able). While 
previous work suggests that tactile abnormalities associate with local somatosensory 
differences in neuronal function, it would be oversimplified to assume that the measurement 
of tactile thresholds does not depend on other overlapping or moderating processes, such as 
attention.
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Attention in ASD
Disordered attention has been well researched and is consistently described as a prominent 
aspect of the ASD phenotype (Ames and Fletcher-Watson 2010; Allen and Courchesne 
2001; Casey et al. 1993). In their review of attention in ASD, Ames and Fletcher-Watson 
(2010) highlight hyper-arousal as most problematic in ASD with an accompanying 
impairment of selective, goal-oriented attention. Casey and colleagues (1993) suggested that 
children with ASD are unable to effectively disengage their attention; as such, task-irrelevant 
stimuli that should be ignored consume limited processing resources and detract from 
efficient processing of task-relevant stimuli. Notably, this description appears to mirror 
abnormalities in sensory adaptation and habituation, where children with ASD demonstrate 
atypical somatosensory response when presented with tasks including adaptation stimuli. 
That said, there has been surprisingly little examination of the association between attention 
and abnormal sensory processing (tactile or otherwise) in ASD. Given the well-established 
importance of attention in regulating typical sensory processing (Domínguez-Borràs and 
Vuilleumier 2013), it is imperative that this potential explanation for the behavior is pursued. 
Thus, an important next step is to attempt to better understand the relationship between 
abnormal tactile adaptation and other potentially overlapping or moderating processes.
Purpose
The overall purpose of the present study is to examine the relationship between attention and 
abnormal somatosensory processing in children with ASD. Previous research has established 
differences in parent-reported and performance-based tactile sensitivity, as well as parent-
reported and performance-based attention in ASD as compared to typically developing peers 
(Puts et al. 2014; Wodka et al. 2014). As such, the aim of this study is to clarify the 
underlying process that drives these functional differences in ASD by comparing 
relationships between attention and tactile sensitivity using a multi-trait, multi-method 
design. This methodology allows for an examination of the construct validity of parent-
reported somatosensory processing measures. We hypothesize that the strongest associations 
will be found within method/between trait (e.g., parent-reported somatosensory processing 
will correlate with parent-reported attention; performance on measures of attention will 
correlate with performance on measures of tactile sensitivity). Weaker associations are 
expected within trait/between method (e.g., parent-reported somatosensory processing and 
performance on measures of tactile sensitivity).
Methods
Recruitment and Participants
The present study reports on the evaluation of 57 children with ASD, ages 7–14 years (Mage 
= 10.6 years, SD = 1.6; 85 % male). Further description of the sample can be found in Table 
1. Children were recruited from a larger, on-going study examining motor and sensory 
processing in children with high-functioning autism; participants were either called back 
(within 2 years of completing the ongoing study) to complete the sensory measures included 
in the present study or the tasks were added to the protocol for children recruited and 
evaluated in the on-going study after the approval of the sensory portion of the aims. While 
all children in this sample received tactile sensitivity testing and parent-report measures, 
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only a subset of these 57 children (n = 21) received performance-based asssessment of 
attention. There were no significant differences between those children who did and did not 
have assessment of attention in outcome variables (i.e., performance-based tactile sensitivity, 
parent-reported attention funcitoning, parent-reported sensory processing), intelligence, or 
sex distribution; however, children who had assesment of attention were older (Mage = 11.5, 
SD = 1.4) than those who did not (Mage = 10.1, SD = 1.5; t(1,56) = −3.34, p = 0.002).
Children were eligible to participate in the present study if they met the following criteria: a) 
between age 8 years, 0 months and 14 years, 11 months, 30 days; and b) a Wechsler 
Intelligence Scale for Children-IV (WISC-IV; Wechsler 2003) Verbal Comprehension Index 
or Perceptual Reasoning Index ≥80 (with the lower of the two ≥65). A potential participant 
was excluded from the ongoing study if there was: (a) presence or history of a definitive 
neurologic disorder; (b) presence of a severe chronic medical disorder; or (c) presence of a 
major visual or hearing impairment.
ASD Characterization—Diagnosis of autism was made using the Autism Diagnostic 
Interview-Revised (ADI-R; Lord et al. 1994), and the Autism Diagnostic Observation 
Schedule (ADOS-G; Lord et al. 2000), with additional history positive for development of 
spontaneous speech after 36 months of age or some evidence of deviant language 
development such as delayed echolalia, pronoun reversal, or neologisms; all children were 
also evaluated by a pediatric neurologist who confirmed the diagnosis. In addition, children 
must not have had a history of known etiology for autism (e.g., fragile X syndrome) or 
history of documented prenatal/ perinatal insult, nor met criteria for additional psychiatric 
diagnoses of conduct disorder, depression, or psychotic disorders based on maternal and 
child responses from the Diagnostic Interview for Children and Adolescents-IV (DICA-IV; 
Reich et al. 1997). Children with comorbid anxiety, attention deficit/hyperactivity disorder 
(ADHD), tic disorders, and learning disabilities were included. Parents were also asked 
whether their child displays abnormalities in tactile sensory processing (i.e., “is your child 
over- (or under-) sensitive to textures or touch?”). Only those whose parents answered “yes” 
were included.
Procedures
The Johns Hopkins University School of Medicine Institutional Review Board approved this 
study. Written consent was obtained from a parent or legal guardian and assent was obtained 
from every child. Parents completed telephone interviews regarding their child’s behavior, 
developmental, and medical history prior to their research appointment. Children completed 
diagnostic measures as well as study measures outlined below over 2–3 days of evaluation; 
parents completed behavioral measures during their child’s appointment. Some measures 
included in the present study were administered as part of larger, ongoing projects 
examining sensory and motor development in children with ASD. A summary of measures 
is provided in Table 2.
Performance-Based Measures
Tactile Sensitivity Measurement—Tactile (Holden et al. 2012). A CM4 four-digit 
tactile stimulator (Cortical Metrics) was used for stimulation. All stimuli were delivered to 
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the glabrous skin of the left hand on digit 2 (LD2) and digit 3 (LD3) using a cylindrical 
probe (5 mm in diameter), and presented within the flutter range (25–50 Hz). Visual 
feedback, task responses, and data collection were performed on an Acer Onebook Net-
book. The tactile battery consisted of the following tasks: Reaction Time (Simple and 
Choice), Detection Threshold (Static and Dynamic), Amplitude Discrimination Threshold 
(No-Adaptation and Single-site Adaptation), Frequency Discrimination Threshold 
(Sequential and Simultaneous), and Temporal Order of Judgment (With and Without Carrier 
Stimulus). See Puts et al. (2013, 2014) for full description of these tasks. Age was 
significantly correlated with performance on two of these variables—Choice Mean Reaction 
Time (r55 = −0.41, p < 0.01) and Temporal Order of Judgment without Carrier Stimulus (r48 
= −0.39, p < 0.01)—such that older children outperformed younger children.
Test of Everyday Attention for Children (TEA-Ch)—Attention (Manly et al. 1999). 
The TEA-Ch is a well-normed measure assessing multiple aspects of attention in children 
ages 6–16 years of age. The Score DT subscale was used to assess performance-based 
divided auditory attention, which is supported in the literature (Manly et al. 2001). On this 
measure, children are required to attend to two different auditory streams over 10 trials. 
After each trial, the child is asked to provide specific information about the presented 
auditory information. Age-corrected scaled scores were used in analyses.
Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV)—Attention 
(Wechsler 2003). While the Verbal Comprehension and Perceptual Reasoning Indexes of 
WISC-IV were administered for study eligibility purposes (as discussed above), the Working 
Memory Index Standard Score was used as an outcome measure of attention. This index is 
comprised of the Digit Span subtest (where children repeat presented strings of digits of 
increasing length either forwards or backwards) and Letter-Number Sequencing sub-test 
(where the child is expected to repeat numbers/letters in numerical and alphabetical order 
that are presented jumbled). Age-corrected standard scores were used in analyses.
Attention Network Test—Attention (Fan et al. 2002). The ANT is a measure of visual 
attention, assessing multiple aspects of attention, including alerting, orienting, and executive 
functioning. The task lasts approximately 30 min. The ANT requires participants to 
determine whether a central arrow points left or right. The arrow appears above or below 
fixation and may or may not be accompanied by flankers. Reaction times and accuracy are 
measured dependent on task condition (with or without cue and/or flanker) as raw scores; 
age was not significantly correlated with these variables.
Parent-Report Measures
Sensory Processing Measure-Home Form—Tactile (Parham and Ecker 2007). The 
SPM is a 75-item, norm-referenced parent report questionnaire of sensory processing in 
children ages 5–12 years. The standard score for each subscale enables classification of the 
child’s functioning into one of three interpretive ranges: Typical (Tscore ≥ 60), Some 
Problems (Tscore = 60–69), or Definite Dysfunction (Tscore ≥ 70). The Total Sensory 
Symptoms and Touch Sensory subscales were used as dependent variables. Though some of 
our sample was out of the age range for this measure, the normative data are not stratified by 
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age group, and age was not significantly correlated with raw score in our sample, which was 
used in analyses.
Conners’ Parent Rating Scales—Attention. The Conners’ Parent Rating Scales-
Revised (Conners 1997) and the Conners’-3 (Conners 2008) were used in the present study. 
These measures include 80 items, and are norm-referenced parent report questionnaires of 
behaviors reflective of inattention and hyperactivity in children age 3–17 years. The 
(cognitive problems)/inattention subscales from each version of the Conners’ scales were 
combined into a single dependent variable. In the normative sample, there was a strong 
reported correlation between the Conners’-R and the Conners’-3 Cognitive Problems/
Inattention and Inattention scales, respectively (r = 0.74, p < 0.01) (Conners 2008).
Statistical Approach
Pearson correlations were completed within method/cross trait (i.e., parent-reported 
attention with parent-reported somatosensory processing; performance-based attention and 
tactile sensitivity), within trait/cross method (i.e., parent-reported attention with 
performance-based attention and parent-reported somatosensory processing with 
performance-based tactile sensitivity), and between trait and method (i.e., parent-reported 
attention with performance-based tactile sensitivity; parent-reported somatosensory 
processing with performance-based attention). Given multiple correlations, statistical 
significance was considered by a p value of <0.01 or an r value of >0.50 and a p value of 
<0.05.
Results
Based on published normative information, parents of children in our sample rated their 
child’s inattentive (Conners’) and sensory symptoms (SPM) in the clinically significant 
range (i.e., more than 1 SD above the respective tests’ published mean). Additionally, 
performance on the TEA-Ch auditory divided attention task showed that children in this 
sample performed in the low end of the average range on the measure (2/3 of a SD below the 
test’s published mean); however, performance was in the average range on a measure of 
working memory/attention (WISC-IV WMI). See Table 1. On tactile sensitivity measures, 
we have previously reported differences from typically developing children in a sample 
overlapping the present cohort in static detection threshold, with an absent effect of a 
dynamically increasing subthreshold stimulus, as well as in amplitude discrimination and 
adaptation (Puts et al. 2014).
Within-Trait, Cross-Method Analyses
Pearson correlations were used to examine the relationships between parent-reported and 
performance-based measures of attention (Table 3) and parent-reported somatosensory 
processing and performance-based tactile sensitivity (Table 4); no significant associations 
were found.
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Within-Method, Cross-Trait Analyses
Pearson correlations were used to examine the relationships between attention and 
somatosensory processing as rated by parents, and between attention and tactile sensitivity 
as measured on performance-based assessment (Table 5). For performance-based tasks, 
multiple cross-trait correlations were significant, indicating that parent-reported symptoms 
of inattention and tactile dysfunction increased together and performance on measures of 
attention and tactile sensitivity decreased together. Specifically, auditory working memory 
was associated with basic tactile detection threshold (r = −0.42, p < 0.01; n = 46) and 
simultaneous frequency discrimination (r = −0.37, p = 0.01; n = 45). Additionally, auditory 
divided attention was associated with sequential frequency discrimination (r = −0.62, p < 
0.01; n = 19). Reaction time on a visual attention task was also correlated with both reaction 
time on a tactile threshold detection task (r = 0.51, p = 0.03; n = 19) and detection threshold 
without an adapting stimulus (r = 0.53, p = 0.02; n = 18). Lastly, accuracy on the visual 
attention measure was correlated with basic tactile detection threshold (r = −0.54, p = 0.02; n 
= 18).
To reduce the overall number of correlations, only one correlational analysis was completed 
for parent-reported measures targeting inattention and somatosensory processing scales, 
which showed a significant correlation between parent-reported attention and somatosensory 
processing (r = 0.39, p < 0.01; n = 54).
Cross Method, Cross Trait Analyses
No significant associations were found between parent-reported somatosensory processing 
and performance-based attention, or parent-reported attention and performance-based tactile 
sensitivity.
Discussion
The overall purpose of the present study was to examine the relationship between attention 
and abnormal somatosensory processing in children with ASD. While frequently described 
(and now a defining feature of ASD), abnormal sensory processing in ASD is not well 
understood and difficult to quantify and measure. At present, parent report has been the 
primary method to characterize these sensory concerns in ASD; however, it is unclear what 
is actually driving the manifestation of these reported sensory processing abnormalities. In 
this study we aimed to examine the relationship between attention and somatosensory 
processing, to better inform and understand the clinical presentation of abnormal sensory 
behavior in children with ASD. To meet this aim, we employed a multi trait, multi method 
approach, including parent-reported and performance-based measures of attention and 
somatosensory functioning.
Findings from the present study begin to document an overlapping contribution of abnormal 
attention and tactile sensitivity in the manifestation of somatosensory processing 
abnormalities in children with autism, with primarily cross trait, within method associations 
identified (i.e., significant correlations identified between performance-based measures of 
tactile sensitivity and attention and parent-reported measures of somatosensory processing 
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and attention). The observed pattern of associations, where within trait, cross method 
correlations were not significant (parent-reported measures of somatosensory processing and 
performance-based measures of tactile sensitivity; parent-reported measures of attention and 
performance-based measures of attention) suggests that parent-reported somatosensory 
processing and performance-based measures of tactile sensitivity are not measuring the same 
phenomena. Instead, stronger correlations between parent-reported attention and 
somatosensory processing and performance-based attention and tactile sensitivity were 
identified. In other words, parent report of somatosensory processing appears to share 
greater variance with parent-reported attentional processing (than performance-based tactile 
sensitivity), and may reflect more global concerns for behavioral regulation in ASD than 
specific concerns for sensory processing.
In a similar manner, multiple significant associations were identified between measures of 
performance-based attention and performance on measures of tactile sensitivity. These 
findings were particularly compelling, as correlations were observed between attention and 
tactile sensitivity measures that have been previously described as abnormal in children with 
ASD (primarily detection threshold with and without an adapting stimulus). Therefore, there 
appears to be some association between attention and the impairments demonstrated in 
performance-based measures of tactile detection threshold (i.e., the minimum amplitude to 
which a child responds/detects), which has previously been shown to be significantly higher 
than in typically developing children (Puts et al. 2014). Additionally, though not previously 
shown to be abnormal in ASD, highly attentionally demanding measures of tactile sensitivity 
also correlated with performance-based measures of attention. Thus, correlations are seen 
between performance-based measures of attention and tactile sensitivity that are, and are not, 
different between children with ASD and TDC, suggesting that the role of attention in 
somatosensory processing in ASD is part of a multifaceted system.
These findings also support a more global overlap between attention and somatosensory 
processing in ASD. More specifically, disordered attention is widely described in ASD 
(Ames and Fletcher-Watson 2010; Allen and Courchesne 2001; Casey et al. 1993), and 
contributes to challenges in learning, socialization, and independent functioning. While our 
group has provided evidence for deficits in lower-level sensory processing (e.g., detection 
threshold), it appears that execution of these lower level processes are at least partially 
related to attentional modulation. Therefore, a simple “hypersensitivity” model does not 
fully explain the functional impairments in somatosensory processing experienced by 
individuals with ASD, and the role of attention in this model warrants further investigation.
These findings have important implications for treatment delivery. The coordinated 
development of multiple neurological systems is likely involved in the development of 
appropriate sensory behavior and the identified overlap between attention and 
somatosensory processing (both as reported by parents and as demonstrated on performance-
based measures) suggests that both sensory and behavioral/ attentional targets be considered 
in therapies to address abnormal sensory processing in ASD. That said, further work is 
needed to clarify relationships between neurocognitive functions and low level sensory 
processing and their role in sensory functioning deficits in ASD before considerable changes 
can be supported in treatment delivery models. Specifically, while there is an overlap 
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between attention and somatosensory processing, it is not clear on what level this 
relationship manifests. For instance, it is possible that children with ASD are more 
inattentive, causing them to have different performance and response to adaptation on 
measures of tactile sensitivity than typically developing peers. Similarly, it is possible that 
differences in sensory processing reported by parents of children with ASD reflect broader 
attention and behavioral dysregulation, described in multiple settings and situations 
(including in response to sensory information).
Additionally, recent behavioral work (Puts et al. 2013) has shown abnormalities in tasks 
linked to GABAergic mechanisms (Blankenburg et al. 2003; Favorov and Kursun 2011; 
Zhang et al. 2011). For instance, GABAergic lateral inhibition plays an important role in 
separating neuronal signals and application of a GABAergic antagonist removes this 
separation of signals (Whitsel et al. 2003). Behaviorally, this can be tested using measures of 
tactile sensitivity (i.e., amplitude discrimination task); children with ASD show worse 
amplitude discrimination, consistent with poorer lateral inhibitory function. While further 
work is needed to link these metrics to in vivo GABA levels, other studies (Gaetz et al. 
2014; Rojas et al. 2014) have shown reduced sensory and motor GABA levels in children 
with ASD. In addition, sensorimotor GABA levels predict frequency discrimination 
performance in both healthy adults (Puts et al. 2011) and healthy children (Puts et al. 2015) 
showing a link between tactile performance and in vivo GABA.
To further test these hypotheses, future research should include use of neuroimaging and/or 
electrophysiological techniques to examine early markers of attention, possibly clarifying 
the role of attention in abnormal sensory processing in ASD. Similarly, treatment studies 
where children are randomly assigned to treatment protocols with and without consideration 
of attention in the planning of treatment goals could also clarify whether appreciating the 
role of attention in the sensory experience promotes better functioning and outcomes for 
children with ASD and their families. Further, treatment studies targeting the GABA system 
to evaluate the impact of altered GABA on somatosensory processing in ASD should be 
considered.
This study has several notable strengths, including careful sample characterization of 
children with ASD and atypical somatosensory processing, as well as the inclusion of both 
performance-based and parent-reported measures of sensory and attentional functioning. 
Nevertheless, there are several limitations. First, our sample size, particularly for 
performance-based measures of attention, was small and may have limited the power to 
detect significant associations. An additional weakness is the reliance on solely correlational 
analyses. This is the first study to include both performance-based measures of tactile 
sensitivity and parent-reported somatosensory processing, and we apply a straightforward 
correlational analysis with relatively soft corrections for multiple comparisons, appropriate 
for exploratory analyses. Similarly, given the exploratory nature of this study, we were not 
able to employ additional measures of autonomic levels to control for differences in baseline 
arousal levels or related experiences that could contribute to performance. Further 
exploration of these relationships through alternative measures and analyses, including 
autonomic control measures (e.g., cortical levels, pupil status), is warranted. Additionally, 
our results are limited by probe-related variance (i.e., parents who report negatively on one 
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aspect of behavior may be more likely to report negatively on another, and children who 
perform poorly in one domain may be more likely to perform poorly in other domains). That 
said, our multi-method analyses (i.e., examining relationships between parent-report and 
child performance) would not be impacted by this effect, and reflect a strength in our 
approach. Lastly, our sample, including school-age, high-functioning children with ASD, 
limits the generalizability of findings to the diverse population of ASD as a whole; however, 
the study also serves as an important first step in understanding the ability of children with 
ASD to participate in structured assessment of tactile sensitivity, supporting future research 
in using similar (and perhaps modified tasks) with younger and lower-functioning children 
with ASD.
In conclusion, this is the first study to our knowledge to simultaneously examine 
performance-based and parent-reported measures of somatosensory functioning and 
attention in a sample of children with ASD. Through this examination, we documented 
overlap between attention and somatosensory functioning, particularly for within method 
correlations (i.e., parent-report correlating with parent-report and performance-based 
measures correlating with performance-based measures). This suggests that performance-
based measures of attention and tactile sensitivity and parent-reported measures of attention 
and somatosensory processing are more related than within trait, cross method associations 
(parent-reported and performance-based measures of sensory functioning or attention). As 
such, it appears that parent-reported somatosensory processing describes behavior that is 
somewhat different from the difficulties demonstrated by children with ASD on measures of 
tactile sensitivity detection, and instead, parents may be identifying concern for more global 
behavioral dysregulation (inattention) than sensory processing, specifically.
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Table 1
Demographic information: total sample
N Mean SD
Age (years) 56 10.6 1.6
TEA-Ch Score DT (scaled score) 21 8.1 3.3
Conners inattention (T-score) 54 68.2 12.3
SPM Touch Subscale (raw score) 53 19.4 6.3
SPM Touch Subscale (T-score) 53 61.7 9.2
WISC-IV VCI (standard score) 50 109.6 17.2
WISC-IV PRI (standard score) 51 107.3 12.3
WISC-IV WMI (standard score) 50 99.7 16.3
TEA-Ch Test of Everyday Attention for Children, SPM sensory processing measure, WISC-IV Wechsler Intelligence Scale for Children-Fourth 
Edition, VCI Verbal Comprehension Index, PRI Perceptual Reasoning Index, WMI Working Memory Index
J Autism Dev Disord. Author manuscript; available in PMC 2016 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Wodka et al. Page 15
Table 2
Measures
Measure Method Trait
Tactile threshold detection Performance Sensory
TEA-Ch Score DT Performance Attention
WISC-IV Working Memory Index Performance Attention
Attention Network Test Performance Attention
Sensory processing measure Parent-report Sensory
Conners Parent-report Attention
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